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$C$ , $n$ , $N:=\{1,2, \cdots, n\}$
.
$B:=\{b_{1}, \cdots, b_{m}\}\subset N$
$:=\{\pi_{1}, \cdots, \pi_{m}\}$ .
, $b_{1},$ $\cdots,$ $b_{m}$ $\pi_{1},$ $\cdots,$ $\pi_{m}$
,
$b_{1}=1$ $<$ $b_{2}$ $<$ . . . $<$ $b_{m}$
$\pi_{1}=1$ $<$ $\pi_{2}$ $<$ . . . $<$ $\pi_{m}$
$-b_{1}\pi\lrcorner.(=1)$ $>$ $\frac{\pi}{b}A2$ $>$ . . . $>$ $A\pi b_{m}$
{ , $b_{0}:=0,$ $\pi_{0}:=0$ .
$\underline{v}=(v_{i})_{1\leq:\leq n}\in F_{q}^{n}$ ,
, $\mathrm{i}\mathrm{n}(\underline{v}):=\min\{i\in N|v:\neq 0\}$ ,
$\mathrm{f}\mathrm{n}(\underline{v}):=\max\{i\in N|v_{i}\neq 0\}$ ,
$\mathrm{b}1(\underline{v}):=\mathrm{f}\mathrm{n}(\underline{v})-\mathrm{i}\mathrm{n}(\underline{v})+1$ .
$\circ b_{i}$- (burst) $\underline{d}$ :
$b_{:-1}<\mathrm{b}1(\underline{d})\leq b_{i}$ ,
$\mathrm{w}(\underline{d}):=\pi_{i},$ $1\leq i\leq m$ $\underline{d}:=$
$(d_{i})_{1\leq i\leq n}\in F_{q}^{n}$ .
( , $b_{i}$- . ). $b_{i}$ - $\underline{d}$ :





$\underline{v}=\sum_{i=1}^{s}\underline{d}_{\dot{l} }$ $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\underline{d}_{i})\cap \mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\underline{d}_{j})=\emptyset$,
$i\neq j$ $\underline{d}_{1},$ $\cdots,\underline{d}_{s}$ $c=$





. $\underline{v}$ ( ):
$\mathrm{w}(\underline{v}):=\min\{\mathrm{w}(c)|c\in \mathrm{C}\mathrm{o}\mathrm{v}_{\underline{v}}\}$;
$C$ ( ) :
$\mathrm{w}(C):=\min\{\mathrm{w}(\underline{u})|\underline{u}\in C,\underline{u}-\overline{\tau}^{\mathit{1}}0\}$;. 2 $\underline{u},\underline{v}$ $\in F_{q}^{n}$ ( ):
$\mathrm{d}(\underline{u},\underline{v}):=\mathrm{w}(\underline{u}-\underline{v})$;







, , $\delta$ , $B$ .
,
$\delta$ .
$\mathrm{f}\mathrm{f}\mathrm{l}\downarrow 1B=\{1,3,7\},$ $\text{ }=\{1.0,1.8,3.5\},$ $\delta=10.0$
, 50
, $3\cross 1b+1\cross 3b$ ( 48),
1 $\cross 1b+1\cross 7b$ ( 45) 2 , 2 $\mathrm{x}$
$1b+1\cross 2b$ 1 $\cross 1b+1\cross 5b$
.
, $3\cross 1b+1\mathrm{x}3b$ , 3 (












, 2 $C$ ,
, 2 $F_{2}=\{0,1\}$ $F_{2}^{n}$
. $k,$ $d,$ $\delta$ ,
, . , $C$ $[n, k, d, \delta]$












$t,$ $1\leq t\leq n$ , $M=( \sum_{\dot{\iota}=1}^{m}b_{i})+1$
$S_{ij},$ $j=1,$ $\cdots,$ $b_{i},$ $i=0,$ $\cdots,$ $m$ .
, $t$ $\underline{v}=(v_{1}, \cdots,v_{n})$ t-
$v_{t}$ . $1\leq t\leq n$ ,
$S_{00}$ $S_{\dot{l}j},$ $j=1,$ $\cdots,$ $b:,$ $i=1,$ $\cdots,m$
, $b_{\dot{l}}$- j-
. $I\mathrm{J}$ $t$ , $1\leq t\leq n$ ,
$M$ $V_{\dot{\iota}j}^{t}$ . ,
$t=0$ $S00$ 1
$\ovalbox{\tt\small REJECT}$ . ,
$t-1$ $t$
.
(i) $j=b:,$ $0\leq i\leq m$
(a) $(V_{ij}^{t-1}, V_{00}^{t})$ if $v_{t}=0$ ,
(b) $(V_{j}^{t-1}.\cdot, V_{k1}^{t})$ , $1\leq k\leq m$ if $v_{t}\leq 0\overline{7}$ ,
(ii) $1\leq j<b_{i},$ $1\leq i\leq m$
$(V_{ij}^{t-1}, V_{\dot{\iota},\mathrm{j}+1}^{t})$ .
(i-a) , (i-b), (ii)
$b_{i}$- .
0 , $b_{i}$- $\pi_{i}/b_{:}$
.
,
, n+b . ,
$n<t\leq n+b_{m}$ , $v_{t}=0$ ,
:
(i) $(V_{i\mathrm{j}}^{t-1}, V_{00}^{t})$ , $j=b:,$ $0\leq i\leq m$
(ii) $(V_{j}^{t-1}.\cdot, V_{\dot{\iota},j+1}^{t})$ , $1\leq j<b_{\dot{\iota}},$ $1\leq i\leq m$ .





$w$ ( $t$ , )
. , $\underline{v}$ $\mathrm{w}(\underline{v})$ .
$\text{ }$ 1( )
Input $\underline{v}=(v:)_{1\leq:\leq n}$ .
Output $\mathrm{w}(\underline{v})(=w(n+b_{m},0,0))$ .
Step 1Set $w(0,0,0):=0,$ $w(t,i,j):=\infty$
for $1\leq j\leq b_{:},$ $1\leq i\leq m,$ $0\leq t\leq n+b_{m}$ ;




$\min_{0\leq k\leq m}\{w(t-1, k, b_{k})\}$
$\mathrm{i}\mathrm{f}(v_{t}=0,i=0,j=0)$ ,
$\min_{0\leq k\leq m}\{w(t-1, k, b_{k})\}+\pi_{\dot{\iota}}/b$ :
$\mathrm{i}\mathrm{f}(v_{t}0\overline{7}^{\underline{\angle}}, i\neq 0,j=1)$ ,
$w(t-1,i,j-1)+\pi:/b_{:}$ if(i $\overline{7}0,i\leq\overline{\tau}^{\angle}- 1$ ).
Step 3If $t=n+b_{m}$ , then stop else $t:=t+1$





II $=$ {1, 1.5} . $\underline{v}$ $=$
$(1,0,1,1,0,1,1)\in F_{2}^{7}$ ,
. 1 ,
, 2 , $\mathrm{w}(\underline{v})$
.
1 , $\underline{v}$ 40 . 1, 2































. , $(1\cross 5b, 1\mathrm{x}1b+1\cross 2b)$
1 5- , , 1 1-
( ) 1 2-
.
4( ) $B:=\{1,3,7\},$ $\mathrm{I}\mathrm{I}:=\{1.0,1.8,3.5\}$
. $G$ [27, 9, 10]
1: ( $n=27$,
$d$ : )
$k$ $dg$ $B$ II $\delta$ Extra
14 5 $g_{1}\{1,5\}$ {1.0, 2.0} 5.0 $1\cross 5b$
14 6 $g_{2}\{1,6\}$ {1.0, 2.9} 5.9 $1\cross 6b$
13 6 $g_{3}\{1,6\}$ {1.0, 2.9} 5.9 $1\cross 6b$
13 6 $g_{3}\{1,2,5\}\{1.0,1.9,2.9\}5.91\cross 5b$ ,
$1\mathrm{x}1b+1\cross 2b$
$11$ $6g_{4}\{1,7\}$ {1.0, 2.9} 5.91 $\mathrm{x}7b$
10 8 $g_{5}\{1,7\}$ {1.0, 3.9} 7.9 $1\cross 7b$
10 8 $g_{5}\{1,2\}$ {1.0, 1.9} 7.8 $2\cross 2b$
10 896 {1, 7} {1.0, 3.9} 7.9 $1\cross 7b$
10 896 {1, 2} {1.0, 1.9} 7.8 $2\cross 2b$





, $d=10$ ). ,














. $C$ $H=[\underline{h}_{1}, \cdots,\underline{h}_{n}]$
$\delta$
. , $C$ $[n, k, \delta]$B,
. $\underline{v}\in F_{2}^{n}$ , $C$
$C_{\underline{v}}:=\{\underline{v}+\underline{c}|\underline{c}\in C\}$ ,
$\mathrm{w}(\underline{w})$ $C_{\underline{v}}$ $\underline{w}\in C_{\underline{v}}$
.
$\underline{v}\not\in c$ , $\underline{v}$
$C’$ $C’:=C\cup C_{\underline{v}}$ . $C$
$C’$ .
$\mathrm{w}(\underline{v})\geq\delta$
$\underline{v}\not\in C’$ . $s$
, $[n, k, \delta]_{B,\Pi}$ $C$ $[n, k+s, \delta]_{B,\Pi}$
.
1 $\underline{v}$ $\not\in$ $C$ $C_{\underline{v}}$ .
$\mathrm{w}(\underline{v})\geq\delta$ , $C’:=C\cup C_{\underline{v}}$








$\underline{v}\in F_{2}^{n}$ , $\mathrm{w}(\underline{v})$
.





$1\leq j\leq b_{i},$ $0\leq i\leq m$ . , $t$ ,
$1\leq t\leq n$ , $s_{\underline{\sigma}00}^{t}$ $S_{\underline{\sigma}ij}^{t},$ $\mathrm{a}\in F_{2}^{n-k}$ ,
$1\leq j\leq b_{i},$ $1\leq i\leq m$ , bi-
$j$- .
$V_{\underline{\sigma}ij}^{t}$ , $\text{ }\underline{\sigma}=(\underline{v}’|0^{n-t})H^{T},$ $\underline{v}^{\mathrm{I}}$ $\in F_{2}^{t}$
, $t$ $\underline{v}^{l}$





(i) $j=b:,$ $0\leq i\leq m$
(a) $(V_{\underline{\sigma}ij}^{t-1}, V_{\underline{\sigma}00}^{t})$ ,
(b) $(V_{\underline{\sigma}ij}^{t-1}, V_{\underline{\sigma}+\underline{h}_{l},k,1}^{t})$,
(ii) $1\leq j<b_{i},$ $1\leq i\leq m$
$( _{\underline{\sigma}ij}^{t-1}, V_{\underline{\sigma}00}^{t})$ 0,
$\pi\hat{b\dot{.}}$
. , $1\leq k\leq m$ ,
(a) $(V_{\underline{\sigma}-j}^{t-1}, V_{\underline{\sigma},i,j+1}^{t})$ , $\frac{\pi}{b}ij$ ’
(b) $(V_{\underline{\sigma}1j}^{t-1}., V_{\underline{\sigma}+\underline{h}_{t},:,j+1}^{t})$ , $\frac{\pi}{b}\dot{.}$. .
, 3 ,
n+b . , $n<t\leq$
$n+b_{m}$ :
(i) $(V_{\sigma*i}^{t-1}., V_{\sigma 00}^{t})$ , $\text{ }0$ , $j=b:,$ $0\leq i\leq m$




$w(t,\underline{\sigma}, i,j),$ $\underline{\sigma}\in F_{2}^{n-k}$ $t$
.
, $\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{n}\mathrm{c}_{n}(P(n+b_{m}$ ,
$\underline{\sigma},$ $0,0))$ $w(n+b_{m},\underline{\sigma}, 0,0),$ $\underline{\sigma}\in F_{2}^{n-k}$
. , $\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{n}\mathrm{c}_{n}(P)$ $P$ $n$
.
2( )
Input $H=\llcorner h_{1},$ $\cdots,\underline{h}_{n}$].
Output $\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{n}\mathrm{c}_{n}(P(n+b_{m},\underline{\sigma},0,0))$, $\underline{\sigma}\in F_{2}^{n-k}$ ,
$w(n+b_{m},\underline{\sigma},0,0)$ , $\underline{\sigma}\in F_{2}^{n-k}$ .
Step 1Set $w(0,\underline{0},0,0):=0,$ $w(t,\underline{\sigma},i,j):=\mathrm{o}\mathrm{o}$
for $0\leq t\leq n+b_{m},$ $\underline{\sigma}\in F_{2}^{n-k}$ ,
167
$1\leq j\leq b_{i},$ $1\leq i\leq m$ ;





$2 \cdot.(i_{\overline{\Gamma}}0,j=1)\min_{0\leq k\leq m_{\angle}}\{w(t-1,\underline{\sigma}, k, b_{k})\}$
;





$\arg\min_{0\leq k\leq m}\{w(t-1,\underline{\sigma}, k, b_{k})\}$ ;
$i”$ $:=$
$\arg\min_{0\leq k\leq m}\{w(t-1,\underline{\sigma}-\underline{h}_{t},k, b_{k})\}$ ;
$w_{0}$ $:=$ $w(t-1,\underline{\sigma},i,j-1)$ ;




$P(t-1,\underline{\sigma}, i’, b:’)|0$ ;
2: $(i\neq 0,j=1)$
$P(t-1,\underline{\sigma}-\underline{h} i’’, bt,:\prime\prime)|1$ ;
3 : $(i\overline{\tau}^{\underline{\angle}}0,j\neq 1)$
$P(t-1,\underline{\sigma}, i,j-1)|0$ ; $\mathrm{i}\mathrm{f}(w_{0}\leq w_{1})$ ,
$P(t-1,\underline{\sigma}-\underline{h}_{t},i,j-1)|1;\mathrm{i}\mathrm{f}(w_{0}>w_{1})$.
Step 3 If $t<n+b_{m}$ , then $t:=t+1$ and go to
Step 2.
Step 4Output acoset leader $\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{n}\mathrm{c}_{n}(P(n+$







$\text{ }$ 3( )
Input Agenerator matrix $G^{(0)}$ of the code $C$ .
Output Agenerator matrix $G^{(i)}$ of the new code
$C^{(i)}$ .
Step 1Set $i:=0$ .
Step 2Calculate the check matrix $H^{(:)}$ from $G^{(\dot{\iota})}$ .
Step 3Find aheaviest coset leader $\underline{v}^{*}$ by apply-
$\mathrm{i}\dot{\mathrm{n}}\mathrm{g}$ Algorithm 2for $H^{(:)}$ .
Step 4If $\mathrm{w}(\underline{v}^{*})\geq\delta$ then $i:=i+1$,
$G^{(i)}:=\{\begin{array}{l}G^{(-1)}\dot{l}\underline{v}^{*}\end{array}\}$
and go to Step 3else stop.
$\text{ }$ 2 ,
$C$ .
$\mathit{1}=\underline{0}$
$C$ . $w(t,\underline{0},0,0)=0,0\leq t\leq n+b_{m}$
$\underline{v}=\underline{0}\in c$ .
, $t$ $\underline{v}\in F_{2}^{t}\backslash \{0^{t}\}$
, $\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{n}\mathrm{c}_{n}(\underline{v}|0^{n+b_{m}-t})H^{T}=\underline{0}$ , $s_{\underline{0}kb_{k}}$ ,
$0\leq k\leq m$ $\mathrm{m}\mathrm{w}(t)$
$\mathrm{m}\mathrm{w}(t-1)$ $\min_{1\leq k\leq m}\{w(t,\underline{0}, k, b_{k})\},$ $0\leq$




$\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{n}\mathrm{c}_{n}(\underline{w}|0^{n+b_{m}-t+1})H^{T}$ $=$ $\underline{0}$ ,








Input $H=[\underline{h}_{1}, \cdots,\underline{h}_{n}]$ .
Output The minimum distance $\delta=\mathrm{m}\mathrm{w}(n+b_{m})$ .
Step 1Set $w(0,\underline{0},0,0):=0,$ $w(t,\underline{\sigma},i,j):=0\mathrm{O}$
for $1\leq t\leq n+b_{m},$ $\underline{\sigma}\in F_{2}^{n-k}$ ,
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$1\leq j\leq b_{i},$ $1\leq i\leq m$ ;
$P(0,\underline{\sigma}, 0,0):=\emptyset$ for $\underline{\sigma}\in F_{2}^{n-k}$ ;
$\mathrm{m}\mathrm{w}(0):=\infty$ ; $t:=1$ ;
Step 2Calculate (1), (2) as in Step 2of AlgO-
rithm 2and
$\mathrm{m}\mathrm{w}(t):=\min\{\mathrm{m}\mathrm{w}(t-1),\min_{1\leq k\leq m}\{w(t,\underline{0}, k, b_{k})\}\}$
Step 3If $t<n+b_{m}$ , then $t:=t+1$ and go to
Step 2.
Step 4Output $\mathrm{m}\mathrm{w}(n+b_{m})$ .
. ,
$C$ $\delta$
$\delta’$ . , $w(\underline{v})\geq\delta’$
$\underline{v}\not\in C$ , $C’:=C\cup C_{\underline{v}}$
. , $C_{\underline{v}}$ $\underline{v}$

















{1, 2, 6} 12 $1\cross 1b+1$ $\mathrm{x}$ $2b$ ,
$1\cross 6b$
12 $2\cross 1b$
{1, 2, 6} 11 3 $\cross 1b$ , $2\cross 2b$ ,
1 $\mathrm{x}$ $6b$
11 1 $\mathrm{x}$ $1b+1$ $\mathrm{x}$ $2b$ ,
$1\cross 6b$
{1, 3, 5} 10 $3\cross 1b$ , $1\cross 1b+$
$1$ $\mathrm{x}$ $3b$ , 1 $\mathrm{x}$ $5b$




$\text{ }$ . , $C$ $H=$
$[\underline{h}_{1}, \cdots,\underline{h}_{n}]$ , $\delta$
. , $\underline{v}\in F_{2}^{n}$ .
, $t,$ $1\leq t\leq$
$n$ , $M\cross 2^{n-k}$ $S_{\underline{\sigma}ij},$ $\underline{\sigma}\in F_{2}^{n-\mathrm{k}}$ ,




(i) $j=b_{\dot{l}},$ $0\leq i\leq m$
(a) $(V_{\sigma\cdot\dot{\mathrm{n}}}^{t-1}., V_{\sigma 00}^{t})$ , 0,
$(V_{\underline{\sigma}\dot{\iota}j}^{t-1}, V_{\underline{\sigma}+\underline{h}_{\ell},k,1}^{t})$ , $\text{ }\frac{\pi}{b}\mathrm{A}k$ , $1\leq k\leq m$ ,
(b) $(V_{\underline{\sigma}j}^{t-1}, V_{\underline{\sigma}+\underline{h}_{t},0,0}^{t})$ , $\text{ }0$ ,
$(V_{\underline{\sigma}-j}^{t-1}, V_{\underline{\sigma}k1}^{t})$, $-\pi[perp] b_{h}$ , $1\leq k\leq m$ ,
(ii) $1\leq j<b_{\mathrm{i}},$ $1\leq i\leq m$
$(V_{\underline{\sigma}i\mathrm{j}}^{t-1}, V_{\underline{\sigma},i,\mathrm{j}+1}^{t})$ , $\pi\vec{b.\cdot}$. ,
(V-\sigma t l, $V_{\underline{\sigma}+\underline{h},:,j+1}^{t}$ ), $\pi\hat{b.\cdot}$. .
, 3 ,
$n+b_{m}$ . , $n<t\leq$
n+b :
(i) $(V_{\sigma*\dot{r}}^{t-1}., V_{\sigma 00}^{t})$ , $\text{ }0$ , $j=b_{\dot{l}},$ $0\leq i\leq m$ ,













$\text{ }$ 5( )
Input Check matrix: $H=\llcorner h_{1},$ $\cdots,\underline{h}_{n}$];




for $0\leq t\leq n+b_{m},$ $\underline{\sigma}\in F_{2}^{n-k}$ ,
$1\leq j\leq b_{i},$ $1\leq i\leq m$ ;
$P(0,\underline{\sigma}, 0,0):=\emptyset$ for $\mathrm{a}\in F_{2}^{n-k}$ ;
$t:=1$ ;
Step 2 For $\underline{\sigma}\in F_{2}^{n},$ $1\leq j\leq b.\cdot,$ $0\leq i\leq m$ ,




$\min\{\delta(t-1,\underline{\sigma}-\rho(0, v_{t})\cdot\underline{h}_{t}, k, b_{k})\}$ ;
$2\cdot.(i_{\overline{\tau}}\leq 0,j=1)0\leq k\leq m$
$\min_{0\leq k\leq m}\{\delta(t-1,\underline{\sigma}-\rho(1, v_{t})\cdot\underline{h}_{t}, k, b_{k})\}$
$+\pi_{i}/b_{i;}$
3 : $(i\overline{7}^{-}0\angle,j\neq 1)$
$\min_{x\in\{0,1\}}\{\delta(t-1,\underline{\sigma}-x\cdot\underline{h}_{t},i,j-1)\}$
$+\pi_{i}/b_{i}$ ;
$i’:= \arg\min_{0\leq k\leq m}$ { $\delta$ ($t-1$ ,cr-p(0, $v_{t}$ ) $\cdot\underline{h}_{t},$ $k,$ $b_{k}$ )};






$P(t-1,\underline{\sigma}-\rho(0, v_{t})\cdot\underline{h}_{t}, i’, b_{i’})|0$;
2: $(i\neq 0,j=1)$
$P(t-1,\underline{\sigma}-\rho(1, v_{t})\cdot\underline{h}_{t}, i’’, b_{i’’})|1$ ;
3: $(iA0\tau^{-}’ j\overline{\tau}- 1\angle)$
$P(t-1,\underline{\sigma}, i,j-1)|0$ ; $\mathrm{i}\mathrm{f}(\delta_{0}\leq\delta_{1})$ ,
$P(t-1,\underline{\sigma}-\underline{h}_{t}, i,j-1)|1$ ; $\mathrm{i}\mathrm{f}(\delta_{0}>\delta_{1})$ .
Step 3If $t<n+b_{m}$ , then $t:=t+1$ and go to
Step 2.
Step 4Output the estimated codeword
$\mathrm{t}\mathrm{r}\mathrm{u}\mathrm{n}\mathrm{c}_{n}(P(n+b_{m},\underline{0},0,0))$ .
$t$ , l\leq t\leq n+b , $M\mathrm{x}2^{n-k}$
$m$ ,
$O(2^{n-k}nmM)$ .
6 $B$ $=$ {1, 2, 6}, $\text{ }$ $=$
$\{1.0,1.4,3.0\}$ $[27, 11, 8, 6.2]_{B,\Pi}$
. , [27, 9, 10]
[6] ,
, $(3\cross 1b, 2\cross 2b, 1\cross 6b)$ .
, 3 , 2 2
, 1 6 .
,
, 3 \Delta ,
6 1
























0.0080 0.65 0.0001 0.90
0.0080 0.55 0.0001 0.80
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A $\mathrm{B}$ $\mathrm{C}$
Random
Burst
Compound
0.000500 0.001056 0.000241
0.000519 0.000370 0.000315
0.000167 0.000241 0.000074
